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Introduction 
Knee pain is one of the most frequent musculoskeletal 
problems among the middle-aged and elderly people and 
‘Osteoarthritis’ is the widespread clinical pathology of the 
knee. Osteoarthritis causes degradation of joints, articular 
cartilage, and subchondral bone [1]. Apart from the knee 
joint, it also involves hip, spine and hand joints.  
   opulation around the age of 70 suffer 
from osteoarthritis among which 2% of the population 
experience crucial pain and disability [2]. Females are 
found to be affected more severely with osteoarthritis 
with large number of joints involved particularly the knee 
and hand [3]. 
Osteoarthritis can be broadly classified into two main 
categories – Primary osteoarthritis and Secondary 
osteoarthritis [4]. The Primary form of osteoarthritis 
occurs due to an idiopathic etiology. The secondary forms 
of osteoarthritis occur because of some underlying 
pathology. The common etiologies include: Congenital, 
Post surgery, injury, Endocrine, Metabolic, 
Rheumatologic and Neurological. 
Patients of osteoarthritis knee usually present with knee 
pain, stiffness, swelling of the joint, cracking or grinding 
noise with joint movement and decreased function of the 
joint. A longstanding osteoarthritis knee if left untreated 
may lead to severe functional disability. The limitations 
are mainly due to the cartilage defect, erosion and fusion 
of the joint and stiffness of the muscle.   
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The diagnosis of osteoarthritis is usually based on history, 
clinical examination, and X-rays. Most of the treatments 
at present are focusing on pain reduction, improving the 
joint stiffness and maintenance of joint function. Prompt 
treatment is necessary to avoid these complications. 
The patients of osteoarthritis are functionally inferior 
when compared to the control population of the same age 
and sex [5]. The primary reason for this decreased 
functional capability of osteoarthritis patients is the loss 
of muscular strength of the lower extremities which may 
be due to muscular atrophy and inhibition [6-9]. The 
assessment of the strength of quadriceps is an important 
task in these patients, which is studied by 
Electromyography (EMG). Electromyography is an 
experimental technique mainly involved with the 
development, recording and analysis of myoelectric 
signals [10]. Electromyography has both diagnostic and 
prognostic value. 
Pulsed Electromagnetic Field (PEMF) is a modern 
therapeutic device used in treating many clinical 
conditions. Though the clinical application of PEMF is 
still under controversy, it is being widely used as a 
treatment modality over the past two decades and has 
shown to decrease pain, inflammation, and stiffness in 
patients with osteoarthritis [11]. The mechanism behind 
this is the increase in blood supply to peri-articular 
compartment due to synthesis of nitric oxide [12]. 
This study focuses on evaluating whether the low 
frequency and low intensity Pulsed Electromagnetic Field 
(PEMF) therapy is effective in reducing osteoarthritis 
pain by evaluation of quadriceps function by 
Electromyography (EMG) before and after administration 
of Pulsed Electro Magnetic Field Therapy. 
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Abstract 
Knee pain is one of the most frequent musculoskeletal problems among the middle-aged and elderly people and 
‘Osteoarthritis’ is the widespread clinical pathology of the knee. Objective: The present study was conducted to evaluate 
whether low frequency Pulsed Electro Magnetic Field (PEMF) therapy is effective in patients with osteoarthritis knee 
using surface Electromyography (sEMG) of vastus medialis. Methods: The participants were subjected to Pulsed 
Electromagnetic Field Therapy using the PULSATRON  instrument designed by Madras Institute of Magnetobiology, 
Anna nagar. They were given PEMF therapy of 10 Hz for 60 minutes/ day for 21 days with a break after every 6 days. 
The participants of the study were subjected to Electromyography of vastus medialis using the MEDICAID PHYSIOPAC 
machine. The findings are compared before and after the duration of PEMF therapy. Results: The study shows that Low 
frequency PEMF (10 Hz) can be used as a treatment modality for Osteoarthritis. PEMF therapy, when given for a 
sufficient time (21 days) can improve the stiffness and the power of muscles as seen by the increase in amplitude of 
electromyography. The mean amplitude of sEMG in vastus medialis was found to be significantly increased (p <0.001) in 
the study group following the Pulsed Electro Magnetic Field (PEMF) therapy. 
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Materials and Methods 
An interventional study was conducted in the Institute of 
Physiology and Experimental Medicine, Madras Medical 
College in collaboration with the Institute of Geriatrics, 
Rajiv Gandhi Government General Hospital, Chennai 
from April 2015 to March 2016. Fifty patients between 50 
to 70 years of age with osteoarthritis knee having 
symptoms for at least one year duration were included in 
the study after obtaining Ethical approval from 
Institutional Ethics Committee (IEC), Madras Medical 
College, Chennai. Patients with chronic disorders were 
excluded from the study.  
Methodology:  
The participants of the study were subjected to 
Electromyography of vastus medialis using the 
MEDICAID PHYSIOPAC machine. The power of the 
muscle was assessed by using surface electromyography. 
The participants were subjected to Pulsed 
Electromagnetic Field Therapy using the PULSATRON 
instrument designed by Madras Institute of 
Magnetobiology, Anna Nagar. They were given PEMF 
therapy of 10 Hz for 60 minutes/ day for 21 days with a 
break after every 6 days (protocol designed by Madras 
Institute of Magnetobiology). After the Pulsed 
Electromagnetic Field Therapy, the subjects again 
underwent the study of electromyography. The findings 
are compared before and after the duration of PEMF 
therapy. 
Statistical Analysis:  After collection, data were checked 
for consistency and completeness. Then the data was 
entered in database Statistical Package for the Social 
Sciences (SPSS) software version 21. The Paired 
Student’s t test was carried out to compare the mean of 
variables before and after administration of Pulsed Electro 
Magnetic Field therapy. 
Results   
The present study was done to evaluate whether low 
frequency Pulsed Electro Magnetic Field (PEMF) therapy 
is effective in patients with osteoarthritis knee using 
surface Electromyography (sEMG) of vastus medialis. 
The mean age of the individuals included in the present 
study was 62.08 ± 4.36 years with the 50 to 70 years. The 
mean duration of symptoms of osteoarthritis in study 
subjects was 3.46± 1.53 years. The average BMI was 
found to be 27.57 ± 2.59.  
Surface electromyography of the vastus medialis muscle 
was done in the study group and the amplitude was 
compared before and after Pulsed Electro Magnetic Field 
therapy. The mean values of amplitude are furnished in 
table 1  
Table 1. Comparison of mean values of the amplitude 
of surface electromyography in vastus medialis before 
and after PEMF therapy. 
Table 1 shows that the mean amplitude of sEMG in 
vastus medialis was found to be significantly increased (p 
<0.001) in the study group following the Pulsed Electro 
Magnetic Field (PEMF) therapy. 
Discussion 
The present study revealed that Low frequency PEMF (10 
Hz) can be used as a treatment modality for 
Osteoarthritis. PEMF therapy, when given for a sufficient 
time (21 days) can improve the stiffness and the power of 
muscles as seen by an increase in amplitude of 
electromyography. Similar results are shown by various 
studies found in the literature. Fini et al stated that PEMF 
being applied at 75 Hz, 1.6 mT, 6 hrs per day for three 
months  proved to prevent the development of 
osteoarthritis in aged guinea pigs [13]. Aaron and 
Ciombor et al examined the effects of PEMF in a 
decalcified bone matrix. The observations were noted 
with the increase in matrix synthesis which is stimulated 
by the proliferation of mesenchymal cells [14]. Ciombor 
et al had proved the enhanced synthesis of cartilage under 
the effect of themagnetic field applied at a burst of 4.5ms 
duration and further repeated at 15 bursts [15]. De Mattei 
et al observed the anabolic effects of PEMF in the 
cartilage at different ranges of exposure length (1,4,9 and 
24 h), different frequencies (2, 37,75 and 110 Hz) and 
magnitudes ( 0.5, 1, 1.5, 2mT) [16]. Takahashi K et al  
had shown the effects of PEMF on the synthesis of bone. 
He stated that the osteogenesis was mainly due to the 
effect on osteoblasts and the DNA synthesis was  
enhanced by the exposure of PEMF at specific 
combinations of pulse width 25µs, frequency (10, 100 
Hz) and intensity (2×10-5 and 8×10-5T) [17]. Ganguly et 
al  observed the effectiveness in reducing pain, stiffnes 
and improving function following PEMF therapy. He 
concluded that the patients with negative rheumatoid 




The study shows that Low frequency PEMF (10 Hz) can 
be used as a treatment modality for Osteoarthritis. PEMF 
therapy, when given for a sufficient time (21 days) can 
improve the stiffness and the power of muscles as seen by 
the increase in amplitude of electromyography. Hence, 
PEMF, a novel approach, can be used in treating chronic 
osteoarthritis knee adjunctive to the pharmacotherapies 
that are currently in use. 
Limitation of the study: Further studies including many 
diabetic and hypertensive participants and assessment of 
the efficacy of PEMF therapy by other markers of the 
disease should be done. 
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